The central results of this article are φ φ − equals to (n-1) whenever 'n' is a prime number and it equals to (n) otherwise. These results can be used to determine and define the set of prime numbers. This result can also be used to realize the density of prime numbers in a given interval.
Introduction
Euler Phi function: Euler's phi function, also known as Euler's totient function counts the number of positive integers which are less or equal to 'n' and are relatively prime to 'n'. It is denoted by or [4, 5] . Therefore, the 1 st case is true.
Proof for 2 nd case:
Subcase I: When 'n' is a composite number.
Here, n is a composite number. Let n be composed of 's' distinct primes such that , where … are 's' distinct primes.
We know (n-1)! is composed of every number from 1 to (n-1). This implies that (n-1)! is composed of every prime number between 1 to (n-1). Let 'd' be gcd{n,(n-1)!}. Then we have,
(Using lemmas 1 and 4)
Subcase II: When n = 1 (i.e., neither prime nor composite) − Therefore, from subcase I and II, it is clear that 2 nd case is true.
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3. Applications
Determination of Prime Numbers
We know, − ℎ
From these results, we can generate the set of prime numbers.
Let be the set of numbers generated by − − when 'n' is prime number. As we know, 2 and 3 are the only two consecutive prime numbers. So, for n=3 in , we get 2 which is the only prime number in set .
Let
be the set of natural numbers. Then we can define a new set as − − .
Then, we can define set of all prime numbers as union of and {2}. 
Realization of Density of Prime Numbers in a Given Interval
Let be the table of numbers generated by − For all composite numbers 'n' in , we get 'n' i.e. if we plot graph using only composite numbers and pass line through all the points, then we will get a straight line passing through origin. But for prime numbers 'n' in , we get 'n-1' and if we plot all graph using all the natural numbers then due to presence of prime numbers, there will be no straight line passing through origin as numbers generated by prime numbers in − will break the straight line and form a zigzag line.
So we can derive a conclusion that if there are many zigzags in the graph of certain interval of natural numbers, then the interval is densely packed with prime numbers, if there are not many zigzags in the graph of certain interval of natural numbers, then the interval is not densely packed with prime numbers and if the line is straight in the graph of certain interval of natural numbers, then the interval does not contain any prime numbers. Hence, by observing the graph, we can realize the density of prime numbers in given interval. Few examples of graph plotted using the help of Mathematica are shown below:
a. Interval which is densely packed with Prime Numbers 
Conclusion
The main result of this article is − ℎ Hence, this result can be exploited to construct an algorithm to generate the set of prime numbers and to observe the density of prime numbers in any given interval of natural numbers.
